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DEPARTMENT OF THE ARMY 02210.TD
CORPS OF ENGINEERS, TULSA DISTRICT DEC 96

TULSA DISTRICT GUIDE SPECIFICATION
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SECTI ON 02210

GRADI NG
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NOTE: This guide specification covers the
requirements for grading, including excavation,
filling and shaping of drainage ways. This guide
specification is to be used in the preparation of
project specifications in accordance with ER 1110-345-
720.
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1 CGENERAL
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NOTE: See Additional Notes A and B.
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1.1 REFERENCES
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NOTE: Issue (date) of references included iIn project
specifications need not be more current than provided
by the latest change (Notice) to this guide
specification.
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The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
designation only.

AVERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM C 136 (1995a ) Sieve Analysis of Fine and Coarse
Aggr egat es

ASTM D 422 (1963, R-1990) Particle Size Analysis of
Soils

ASTM D 1556 (1990) Density and Unit Weight of Soil in

Pl ace by the Sand- Cone Met hod

ASTM D 1557 (1991) Laboratory Conpacti on Characteristics
of Soil Using Mddified Effort (56,000 ft-
[ bf/cu. ft. (2,700 kKNNmicu. m))
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ASTM D 2167 (1994) Density and Unit Weight of Soil in
Pl ace by the Rubber Balloon Mt hod

ASTM D 2216 (1992) Laboratory Determ nation of Water
(Moi sture) Content of Soil and Rock

ASTM D 2487 (1993) dassification of Soils for
Engi neeri ng Purposes

ASTM D 2922 (1991) Density of Soil and Soil-Aggregate in
Pl ace by Nucl ear Met hods (Shal | ow Dept h)

ASTM D 4253 (1993) Maxi mum I ndex Density and Unit Wi ght
of Soils Using a Vibratory Tabl e

ASTM D 4643 (1993) Determ nation of Water (Misture)
Content of Soil by the M crowave Oven Met hod

2 DEFI NI TI ONS

2.1 Satisfactory Materials
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NOTE: Satisfactory material will be defined in
accordance with locally available materials, design
slopes, etc., and all suitable classes will be listed
in the project specifications in accordance with ASTM
D 2487.
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Materials classified in ASTM D 2487 as GN G2, and SW GC, GM SP, SM SC
AND CL and shall be free fromroots and other organic matter, trash, debris,
and frozen materials and stones larger than 6 inches 150 mmin any di nension
are satisfactory.

2.2 Unsatisfactory Materials
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NOTE: Unsatisfactory material will be defined in
accordance with locally available materials, design
slopes, etc., and all unsuitable classes will be
listed in the project specifications in accordance
with ASTM D 2487. Inapplicable portions in brackets
will be deleted.
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Material s which do not conply with the requirenents for satisfactory
materials are unsatisfactory. Materials classified in ASTM D 2487 as Pt
H, O, M, IMH AND CH and any other materials not defined as satisfactory.
2.3 Cohesionl ess and Cohesive Materials
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NOTE: When classification will be necessary during
construction, determination of grain size for
classification will be specified to be made in
conformance with ASTM C 117, ASTM C 136, or ASTM D
422_. ASTM standards selected for use will be listed
in paragraph REFERENCES.
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Cohesive materials include materials classified as GC, SC, M, CL, M4, and
CH  Cohesionless materials include materials classified in ASTM D 2487as
GW G, SW and SP. WMaterials classified as GMand SMwill be identified as
cohesi onl ess only when the fines have a plasticity index of zero.

.2.4 Degree of Conpaction

Degree of conpaction is a percentage of the maxi mum |l aboratory dry density
obt ai ned by the test procedure presented in ASTM D 1557 or ASTM D 4253.
ASTM D 1557 shall be used for soils containing 15 percent or nore passing
the no. 200 sieve (fines). ASTM D 4253 shall be used for soils containing 5
percent or less fines. The maxi mum| aboratory dry density for soils
contai ni ng between 5 and 15 percent fines shall be determ ned by the above
procedure yielding the highest [aboratory dry density. The percentage of

mat eri al passing the no. 200 sieve shall be determ ned in accordance with
ASTM D 4253. Degree of conpaction shall be expressed as a percentage of the
maxi mum | aboratory dry density obtained by the appropriate procedure as
defined above. Percentage of nmaxi mum | aboratory dry density has been
abbrevi ated hereinafter as percent |aboratory nmaxi mum density.

.2.5 Nonexpansive Fill

Nonexpansive fill shall be satisfactory material having a plasticity index
| ess than or equal to 12.

2.6 Topsoil
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NOTE: Additional requirements such as pH value and
necessary soil conditioning, according to applicable
provisions of Section 02935 TURF shall be inserted in
this paragraph and/or the definition of topsoil. The
depth of the topsoil should be given in the text of
the specification, preferably in this paragraph.
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Material obtained from[offsite areas] [excavations] [areas indicated on the
drawi ngs], suitable for topsoils, is defined as | ].

3 SUBM TTALS
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NOTE: Submittals must be limited to those necessary
for adequate quality control. The importance of an



item in the project should be one of the primary
factors in determining if a submittal for the item
should be required.

Indicate submittal classification in the blank space
using "GA"™ where the submittal requires Government
approval or "FIO" when the submittal is for
information only.
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Government approval is required for submttals with a "GA" designation;
subm ttals having an "FI O' designation are for information only. The
followi ng shall be submitted in accordance with Section 01300 SUBM TTAL
DESCRI PTI ONS:

SD-08 Statenents
Field Testing Control; [__ ].

Qualifications of the commercial testing | aboratory who will be perform ng
all testing in accordance w th paragraph FlI ELD TESTI NG CONTROL.

SD- 09 Reports
Field Testing Control; [ ]. Satisfactory Materials; [~ ].
Certified test reports and analysis certifying that the satisfactory
material s proposed for use at the project site conformto the specified
requi renents, and for all tests conducted in accordance with paragraph Fl ELD
TESTI NG CONTRQOL.

.4  SUBSURFACE DATA

Subsurface soil boring | ogs are [shown on the drawings] . The subsoi
i nvestigation report and sanples of materials taken from subsurface
i nvestigations may be exami ned at [ ]. These data represent the best

subsurface information avail abl e; however, variations may exist in the
subsurface between boring |ocations.

PRODUCTS

.1 ROCK FOR SLOPE PROTECTI ON
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NOTE: Where hand placing of the coarse rock is
necessary, this provision will be stated definitely in
the specification, the brackets will be removed, and
the approximate amounts and locations of the hand
placing of coarse rock will be indicated. Where hand
placing is not required, the inapplicable expression
and all brackets will be deleted.
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Coarse rock from excavations shall be conserved and used for constructing

t he sl opes of enbankments parallel or adjacent to streans, for constructing
sl opes or sides and bottom of channels, and for protection agai nst erosion
[ Hand pl aci ng of coarse rock from excavation will not be required.] [Hand
pl aci ng of coarse rock fromexcavation will be required as indicated.]

2.2 BORROW MATERI AL

2.
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NOTE: Where a substantial quantity of borrow
excavation iIs anticipated, the drawings and
specifications will, where practicable, indicate the
location or locations within the project site and
conditions under which it may be obtained. The
applicable statements will be retained and
inapplicable statements and the brackets will be
deleted.
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Borrow material shall be selected to nmeet requirenents and conditions of the
particular fill for which it is to be used. Necessary clearing, grubbing,

di sposal of debris, and satisfactory drainage of borrow pits shall be
performed by the Contractor as incidental operations to the borrow
excavati on.

.2.1 Selection

Borrow materials shall be obtained from[the borrow areas shown] [or]
[sources outside the imts of Government-controlled |land] [or] [sources
within the imts of Government-controlled |and, subject to approval].
Borrow materials shall be subject to approval. [Borrow material from
approved sources on Government-controlled | and may be obtai ned w t hout
payment of royalties. Unless specifically provided, no borrow shall be
obtained within the imts of the project site without prior witten
approval.] [The source of borrow material shall be the Contractor's
responsibility. Unless otherwi se provided in the contract, the Contractor
shall obtain fromthe owners the right to procure material, shall pay al
royalties and other charges involved, and shall bear all the expense of
devel opi ng the sources, including rights-of-way for hauling.]

2.2 Borrow Pits
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NOTE: The requirements for measurement will be
deleted when the contract is lump sum.
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Except as otherwi se permtted, borrow pits shall be excavated to afford
adequat e drai nage. Overburden and other spoil material shall be disposed of
or used for special purposes. Borrow pits shall be neatly trinmmed [and | eft
in such shape as will facilitate taking accurate neasurenents] after the
excavation is conpl et ed.



3  EXECUTI ON

3.1 CONSERVATI ON OF TOPSO L
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NOTE: Topsoil will be separated, excavated, stored,
and used for surface finish in preparation for
seeding, sodding, or other planting only where the
topsoil is definitely superior for grass and other
plant growth as compared to the balance of the
excavated materials. Generally, topsoil will be
spread after building and other operations have been
completed. When topsoil spreading is covered under a
separate section of the specifications, this paragraph
will be deleted.
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[Where indicated,] topsoil shall be renoved to a depth of 6 inches 150 mm
wi t hout contam nation with subsoil and stockpiled convenient to areas for

| ater application or at |ocations specified. Topsoil shall be renoved to

full depth and shall be stored separate from ot her excavated materials and
piled free of roots, stones, and other undesirable materials. Any surplus
of topsoil from excavations and grading shall be [stockpiled in |ocations

i ndi cated] [renoved fromthe site].

3.2 EXCAVATI ON
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NOTE: If grouping of materials appears desirable
because of existing varying subsurface conditions, as
determined by observation or core borings, the
specification provisions governing such requirements,
including requirements for blasting, if necessary,
will be inserted.
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After topsoil renoval has been conpl eted, excavation of every description
regardl ess of material encountered, within the grading imts of the project
shall be performed to the lines and grades indicated. Satisfactory
excavation material shall be transported to and placed in fill areas within
the limts of the work. All unsatisfactory material [including any soi
which is disturbed by the Contractor's operations or softened due to
exposure to the elenents and water] and surplus material shall be [renoved
fromsite] [disposed of at l|ocations indicated on the plans] [disposed of in
areas approved for surplus material storage]. [In the event that it is
necessary to renove unsati sfactory material to a depth greater than
specified, the Contracting O ficer shall be notified and an adjustnent in
the contract price will be considered in accordance with the contract.]
[Unsatisfactory material excavated bel ow the grade shown and replaced wth
satisfactory material as directed shall be included in the contract unit
price for excavation.] Excavations carried below the depths indicated,

wi t hout specific directions, shall, except as otherw se specified, be
refilled to the proper grade with satisfactory material as directed. All



additional work of this nature shall be at the Contractor's expense.
Excavation and filling shall be performed in a manner and sequence that will
provi de drai nage at all tinmes. Excavations shall be kept free from water
whil e construction therein is in progress. Mterial required for fills in
excess of that produced by excavation within the grading linmts shall be
obt ai ned from borrow areas.

.3 DITCHES, GUTTERS, AND CHANNEL CHANGES

Ditches, gutters, and channel changes shall be cut accurately to the cross
sections and grades indicated. Al roots, stunps, rock, and foreign matter
in the sides and bottom of ditches, gutters, and channel changes shall be
trimmred and dressed or renmoved to conformto the slope, grade, and shape of
the section indicated. Care shall be taken not to excavate ditches and
gutters bel ow the grades indicated. Excessive ditch and gutter excavation
shal |l be backfilled to grade either with satisfactory, thoroughly conpacted
material or with suitable stone or cobble to form an adequate gutter paving
as directed. Al ditches and gutters excavated under this section shall be
mai ntai ned until final acceptance of the work. Satisfactory materi al
excavated fromditches and channel changes shall be placed in fill areas.
Unsatisfactory and excess excavated material shall be disposed of in
accordance with directions in paragraph EXCAVATION. No excavated materi al
shal | be deposited closer to the edges of the ditches than indicated and in
no case less than 3 feet 1 neter

.4  BACKFI LL ADJACENT TO STRUCTURES

Backfill adjacent to structures shall be placed and conpacted uniformy in
such manner as to prevent wedgi ng action or eccentric | oadi ng upon or

agai nst the structures. Slopes bounding or within areas to be backfilled
shal |l be stepped or serrated to prevent sliding of the fill. During
backfilling operations and in the formati on of enbanknments, equipnent that
will overload the structure in passing over and conpacting these fills shal
not be used. Backfill for stormdrains and subdrains, including the bedding
and backfill for structures other than culverts and drains, shall conformto
the additional requirenents in other applicable sections.

.5 PREPARATI ON OF GROUND SURFACE FOR FI LL

Al'l vegetation, such as roots, brush, heavy sods, heavy growh of grass, and
al | decayed vegetable matter, rubbish, and other unsatisfactory materi al

within the area upon which fill is to be placed, shall be stripped or

ot herwi se renoved before the fill is started. 1In no case wll
unsatisfactory material remain in or under the fill area. Sloped ground
surfaces steeper than one vertical to four horizontal on which fill is to be
pl aced shall be plowed, stepped, or broken up, as directed, in such manner
that the fill material will bond with the existing surface. Prepared
surfaces on which conmpacted fill is to be placed shall be wetted or dried as

may be required to obtain the specified noisture content and density.
.6 FILLS AND EMBANKMENTS

Fills and enbanknents shall be constructed at the |ocations and to |ines and
grades indicated. The conpleted fill shall conformto the shape of the

typi cal sections indicated or shall neet the requirenents of the particular
case. Satisfactory material obtained during excavation may be used in
formng required fill. Fill shall be satisfactory material and shall be
reasonably free fromroots, other organic material, and trash and from
stones having a maxi mum di aneter greater than 6 inches. No frozen materi al
will be permtted in the fill. Stones having a di nension greater than 4



3.

inches 100 mm shall not be permitted in the upper 6 inches of fill or
enbankment. The material shall be placed in successive horizontal |ayers of
(8] [ 1 [12] inches [200] [ ] [300] mnmin | oose depth for the ful
wi dth of the cross section and shall be conpacted as specified. Each |ayer
shal | be conpacted before the overlaying lift is placed. Misture content
of the fill or backfill material shall be adjusted by wetting or aerating,
as required, to within plus or mnus 3 percent of optinmum noi sture content
as determned fromlaboratory tests specified in paragraph DEFI N TI ONS

7  COVPACTI ON
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NOTE: Where the overall or overlot grading areas
include roadways or other paved areas, the drawings
will clearly indicate the locations and extent of the
areas where compaction requirements suitable for paved
areas will be required. Compaction requirements will
be used to meet the particular condition. If there
will be paved areas, the first choice below will be
inserted or the second choice will be inserted if
compaction requirements are not shown in tabular form
on the plans:
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Except for paved areas, each layer of the fill or enbankment shall be
conpacted to at |east 90 percent of |aboratory maxi numdensity. Areas to be
paved and other areas indicated as requiring conpaction suitable for paved
areas shall be conpacted to at |east 90 percent of maxi mum | aboratory
density and 95 percent of maxi num | aboratory density for the applicable ASTM
D1557 and ASTM D 4253 procedure, respectively.

.8 FINISHED EXCAVATI ON, FILLS, AND EMBANKMENTS

Al areas covered by the project, including excavated and filled sections
and adj acent transition areas, shall be uniformy snooth-graded. The
finished surface shall be reasonably snmooth, conpacted, and free from
irregul ar surface changes. The degree of finish shall be that ordinarily
obt ai nabl e from bl ade-grader operations, except as otherw se specified.
Ditches and gutters shall be finished to pernmit adequate drainage. The
surface of areas to be turfed shall be finished to a snoothness suitable for
the application of turfing materials. For subgrade areas to be paved, the
foll owi ng shall be acconplished as required: (a) soft or otherw se
unsatisfactory material shall be replaced with satisfactory excavated
material or other approved materials; (b) rock encountered in the cut
sections shall be excavated to a depth of 6 inches bel ow finished grade for
t he subgrade; (c) low areas resulting fromrenoval of unsatisfactory
material or from excavation of rock shall be brought up to required grade
with satisfactory materials, and the entire subgrade shall be shaped to
line, grade, and cross section and shall be conpacted as specified. The
surface of enbanknents or excavated areas for road construction or other
areas on which a base course or pavenment is to be placed shall vary not nore
than 0.05 foot 15 mmfromthe established grade and approved cross section
Surfaces other than those that are to be paved shall be finished not nore
than 0.15 foot 45 mm above or bel ow the establi shed grade or approved cross
secti on.



3.9 PLACING TOPSO L
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NOTE: Topsoil will be separated, excavated, stored,
and used for surface finish in preparation for
seeding, sodding, or other planting only where the
topsoil is definitely superior for grass and other
plant growth as compared to the balance of the
excavated materials. Generally, topsoil will be
spread after building and other operations have been
completed. When topsoil spreading is covered under a
separate section of the specifications, this paragraph
will be deleted.
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On areas to receive topsoil, the conpacted subgrade soil shall be scarified
to a 2-inch 50 mmdepth for bonding of topsoil with subsoil. Topsoil then
shall be spread evenly to a thickness of | ] inches mmand graded to the
el evati ons and sl opes shown. Topsoil shall not be spread when frozen or
excessively wet or dry. Material required for topsoil in excess of that
produced by excavation within the grading imts shall be obtained from
[off-site areas] [areas indicated].

3.10 FIELD TESTI NG CONTROL
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NOTE: Field density tests are normally performed at a
frequency of one test for every 5000 square feet of
area being prepared. Other frequency intervals may be
specified when conditions warrant.
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Testing shall be the responsibility of the Contractor and shall be perforned
at no additional cost to the Governnent. Testing shall be performed by an
approved comercial testing | aboratory or may be performed by the Contractor
subject to approval. If the Contractor elects to establish testing
facilities, no work requiring testing will be permtted until the
Contractor's facilities have been inspected and approved by the Contracting
Oficer. Misture contents shall be determ ned in accordance with ASTM D
4643 and/ or ASTM D 2216. If the ASTM D 4643 procedure is used, npisture
contents shall be checked by the ASTM D 2216 procedure once per each 10 ASTM
D 4643 tests. Field in-place density shall be determ ned in accordance with
ASTM D 1556 or ASTM D 2922. If ASTM D 2922 is used, in-place densities
shal | be checked by the ASTM D 1556 procedure at a frequency on one sand
cone test for each 8 nuclear density tests and not |ess than one sand cone
density test per lift. The sand cone test shall be performed adjacent to
the | ocation where a nucl ear density test was perfornmed to insure a proper
correlation is established between the two density test procedures. \When
test results indicate, as determned by the Contracting Oficer, that
conpaction is not as specified, the material shall be renoved, replaced and
reconpacted to neet specification requirenents, at no additional expense to
the Governnment. Tests on reconpacted areas shall be perfornmed to determ ne
conformance wi th specification requirenents. The foll owi ng nunber of



tests, if perforned at the appropriate time, shall be the m ni mum acceptabl e
for each type operation. Field density and noisture content tests shall be
performed at a frequency of once each [5,000] | ]square feet [465] [

] square nmeters per lift of fill placed.

3.10.1 Mbisture Content

Moi sture contents shall be determ ned on materials obtained fromeach density
sanpl e | ocati on.

3.10.2 Optimum Mi sture and Laboratory Maxi mum Dry Density

The | aboratory maxi numdry density shall be determ ned frommaterials obtained
at a sand cone test location using the appropriate procedure specified in Part
1 above. Wen ASTM D 1557 is used, the optinum noisture content shall be
determ ned. A mnimum of one | aboratory maxi mumdry density test shall be run
each placenment day or fraction thereof. Additional |aboratory maxi mumdry
density tests shall be run for each material change.

3.11 PROTECTI ON
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NOTE: When required, erosion control materials and
methods should be specified according to applicable
provisions of Section 02935 TURF.

R e R R R R R R AR R R R R R AR AR R R AR R e R R AR R AR AR R AR AR R AR R R R AR R AR R R AR R R AR AR AR AR R R R R

Newl y graded areas shall be protected fromtraffic and from erosion, and any
settl enent or washing away that may occur from any cause, prior to
acceptance, shall be repaired and grades reestablished to the required

el evations and slopes. Al work shall be conducted in accordance with the
environnental protection requirenents of the contract.
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ADDITIONAL NOTES

NOTE A: For additional information on the use of all
CEGS, see CEGS-01000 CEGS GENERAL NOTES.

NOTE B: This guide specification includes all
excavating, grading, and associated operations that
may be required under a construction contract, except
excavating for buildings and utilities structures.
Certain operations may not be applicable to the
particular work or may be performed as subsidiary
operations under other sections of the specifications.
The Contracting Officer will delete any operations
provided for in this specification that are not
applicable to the work under consideration or that can
be more expeditiously or advantageously performed
under other sections. Each section will be modified
as needed to fit local conditions. Where excavation
for buildings or utilities systems is to be
simultaneous with overlot grading, the priority of



each operation will be definitely stated, and bids
secured accordingly, so that overlapping of operations
or conflict regarding prices for the various types of
excavation will not develop. The work of clearing and
grubbing will be handled generally iIn a separate
section and therefore has not been included under this
section. Where clearing and grubbing are only
incidental in amount, such work will be included by
insertion of the necessary clearing and grubbing
requirements iIn this section of the specifications,
including any necessary provisions for measurement and
payment and by suitable indications on the drawings.
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